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(54) Automatic microkeratome 

(57) An apparatus for transverse planar cutting of a 
cornea to expose a corneal surface to allow correction 
of myopia, the apparatus including a corneal suction 
ring (10) including a cornea engaging surface (12) on a 
side thereof and microkeratome dove tail guide surfaces 
on an opposite side, the dove tail guide surfaces being 
spaced apart, parallel and extend along opposite sides 
of an aperture arranged for exposing a portion of a cor- 
nea, a steering rod (26) releasaWy secured to an outer 
wall of the suction ring, a microkeratome (32) including 



a blade driven by a motor to execute a transverse planar 
cutting of corneal surface exposed by the corneal suc- 
tion ring, the microkeratome having a dove tail for 
engaging and guidance by the dove tail tracks on the 
corneal suction ring, and a stepping motor connected to 
the steering rod and the microkeratome for controlling 
relative movement between the corneal suction ring and 
the microkeratome. 
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Description 

This invention relates to an apparatus for effecting a 
planar cutting of the cornea to form a lamella cutting 
attached by a hinge of corneal tissue to allow treatment 
by a laser for correction of myopia. 

There has been established since about the begin- 
ning of 1990 the use of laser treatment for the correction 
of myopia. When the condition of myopia requires larger 
corrections to the corneal shape, the principal of LASIK 
(LASIK = Laser in situ keratomileusis) is employed. As 
illustrated in Figure 1, this method consists of cutting a 
thin parallel lamella 1 of corneal tissue from the surface 
of the cornea 2. To aid in the cutting process a distance 
holder 3 included in the microkeratome aids in the for- 
mation of lamella. The corneal lamella remains 
attached by a hinged portion 4, as shown in Figure 2, of 
corneal tissue and thereafter the microkeratome is 
retracted from the cornea. The flap is then held back 
and a laser beam 5 is used for treatment of the inside 
tissue 6 of the cornea. Thereafter as shewn in Figure 3 
the flap is repositioned on the cornea. The flap is only 
13/100 to 18/100 of a mm thick. A suture is not needed 
as osmotic forces hold the flap in place. The procedure 
of forming a lamella corneal flap to expose corneal tis- 
sue for laser treatment offers the advantage of faster 
healing, less discomfort for the patient and more stabil- 
ity. 

Multiple microkeratomes have been developed over 
the years, all following the same principal of primarily 
creating a flat surface on the cornea whereafter the cut 
is performed similar to a carpenter's plane. A motor is 
used to move the blade in all microkeratome and in 
some microkeratome rotates the Wade. There is a 
known microkeratome using one motor for movement of 
both the blade and the microkeratome. 

The movement of the microkeratome to execute the 
corneal cutting is performed on a suction ring that sur- 
rounds the corneal circumference and is adhered firmly 
to the corneal dome. The position of cornea within the 
suction ring allows the microkeratome to create a flat 
corneal surface from the corneal dome. The movement 
of the microkeratome on the ring is guided within dove 
tail guides. 

It is an object of the present invention to use a 
motor to form a mechanically interconnecting relation- 
ship between a corneal suction ring and a micro- 
keratome in such a way that the operation of the motor 
effects relative displacement between the ring and the 
microkeratome for controlling cutting of corneal tissue. 

It is a further object of the present invention to 
secure an electronically geared stepping motor to a 
microkeratome and use a steering rod to form a releas- 
ably locked interconnection between the output of the 
stepping motor and a corneal suction ring for controlling 
cutting of corneal tissue. 

According to the present invention there is provided 
an apparatus for transverse planar cutting of a cornea to 



expose a corneal surface to allow correction of myopia, 
the apparatus including a corneal suction ring including 
microkeratome guide surfaces extending along oppo- 
site aides of an aperture for exposing a portion of a cor- 

5 nea, a microkeratome guided by the guide track 
surfaces of the corneal suction ring to execute at least a 
partial transverse planar cut of a cornea surface in the 
aperture of the corneal suction ring; and an electroni- 
cally controllable actuator operatively interconnecting 

w said microkeratome and the corneal suction ring for con- 
trolling relative movement between said corneal suction 
ring and said microkeratome. 

According to the preferred embodiment of the 
present invention there is provided an apparatus for 

15 transverse planar cutting of a cornea to expose a cor- 
neal surface to allow correction of myopia, the appara- 
tus including, a corneal suction ring including a cornea 
engaging surface on a side thereof and microkeratome 
guide tracks on an opposite side, the guide tracks hav- 

20 ing spaced apart and parallel dove tail guide tracks 
extending along opposite sides of an aperture for 
exposing a portion of a cornea, a steering rod releasa- 
bly secured to an outer wall of the suction ring, a micro- 
keratome including a Wade driven by a motor to execute 

25 a transverse planar cutting of corneal surface exposed 
by the corneal suction ring, the microkeratome having a 
dove tail for engaging and guidance by the dove tail 
tracks on the corneal suction ring and a stepping motor 
connected to the steering rod and the microkeratome 

30 for controlling relative movement between the corneal 
suction ring and the microkeratome. 

The present invention will be more fully understood 
when the following description is read in light of the 
accompanying drawings in which: 

35 

Figure 1 is a schematic illustration showing the use 
of a microkeratome for executing a cut of a hinged 
lamella portion of a cornea to allow laser treatment 
for correction of myopia; 

40 

Rgure 2 is a schematic illustration of the laser cor- 
rection treatment; 

Rgure 3 is a schematic illustration showing the cor- 
45 nea after myopia correction; 

Rgure 4 is a elevation view partly in section illustrat- 
ing the preferred form of the apparatus for perform- 
ing the transverse cutting of the cornea according 
so to the present invention; and 

Rgure 5 is a partial plan view taken along lines V-V 
of Figure 4. 

55 For the purposes of disclosing the preferred 
embodiment of the present invention, as shown in Fig- 
ures 4 and 5 there is illustrated a corneal suction ring 1 0 
having annular side walls and a concave bottom wall 12 
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having a shape for affixing to the cornea of the eye by 
suction in a manner per se well known in the art On the 
top surface of the corneal suction ring which is opposite 
the corneal engaging surface there is formed dove tail 
guide tracks 1 4 and 16 that are spaced apart and paral- . 5 
lei extending along opposite sides of an aperture 18. 
Affixed to the outer peripheral surface of the suction ring 
at diametrically opposite sites are receiver sockets 20 
and 22. The receiver sockets are centrally spaced 
between the parallel arrangement of dove tail guide sur- 10 
faces. Associated with each of the receiver sockets 20 
and 22 is a spring clamp 24 which is urged under a resil- 
ient force of this spring into a slot traversing the sockets 
so that a part of the clamp protrudes into a hollow 
pocket of each receiver socket to engage in a annular 15 
recess formed on the end of a steering rod 26. The 
steering rod is connected to the linearly moveable out- 
put member of an electronically geared stepping motor 
28 that is operated by a controller 28A so that the linear 
output speed is controllably selected at a given speed 20 
usually within the rage of 0.5 mm/second to 3 mm/sec- 
ond. Fastened to the housing portion of motor 28 is an 
angled bracket 30 which forms a mounting structure for 
mechanically connecting the microkeratome 32. The 
microkeratome is per se well known in the art and 25 
includes a motor for operating a cutting blade and on the 
bottom portion there of a dove tail is formed for mating 
engagement with the dove tail surfaces 14 and 16. The 
stepping motor operates to move the microkeratome 
relative to the cornea suction ri ng. Forces producing this 30 
movement are exerted centrally by the positioning of the 
steering rod with respect to the parallel arrangement of 
dove tail guide surface and this arrangement assures 
movement of the microkeratome without the risk of bind- 
ing. The movements are relative to each other so that 35 
the ring may move towards or away from the motor or if 
the ring is held, then the stepping motor will move 
towards and away from the ring, thereby also moving 
the microkeratome along the dove tail guides. The con- 
trol for the motor, in addition to speed, controls the total 40 
movement of the microkeratome through establishment 
of the distance that the steering rod is moved relative to 
the housing and in this manner, the cut of corneal tissue 
by the microkeratome establishes the width of the hinge 
attaching the lamella flap to the cornea. 45 

While the present invention has been described in 
connection wit the preferred embodiments of the vari- 
ous figures, it is to be understood that other similar 
embodiments may be used or modifications and addi- 
tions may be made to the described embocfiment for so 
performing the same function of the present invention 
without deviating therefrom. Therefore, the present 
invention should not be limited to any single embodi- 
ment, but rather construed in breadth and scope in 
accordance with the recitation of the appended claims. 55 
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Claims 

1 . An apparatus for transverse planar cutting of a cor- 
nea to expose a corneal surface to allow correction 
of myopia, said apparatus including: 

a corneal auction ring including microkeratome 
guide surfaces extending along opposite sides 
of an aperture for exposing a portion of a cor- 
nea; 

a microkeratome guided by the guide surfaces 
of the corneal suction ring to execute at least a 
partial transverse planar cut of a cornea sur- 
face in the aperture of the cornea suction ring; 
and 

an electronically controllable actuator opera- 
tivefy interconnecting said microkeratome and 
said corneal suction ring for controlling relative 
movement between said corneal suction ring 
and said microkeratome. 

2. The apparatus according to claim 1 further includ- 
ing a steering rod interconnecting said corneal suc- 
tion ring and said electronically controllable 
actuator, said actuator displacing the steering rod in 
the direction in its length for the relative movement 
between the corneal suction ring and the micro- 
keratome. 

3. The apparatus according to claims 1 or 2 wherein 
said guide surfaces of the corned suction ring com- 
prise dove tail guide surfaces and said micro- 
keratome includes a dove tail guide for mating 
engagement with the dove tail guide surfaces of the 
corneal suction ring. 

4. The apparatus according to claims 1 , 2 or 3 wherein 
the microkeratome includes a motor for moving a 
cornea cutting blade to cut a portion of a cornea 
surrounded by said cornea suction ring. 

5. The apparatus according to claims 1, 2 t 3, or 4 
wherein said steering rod extends radially outward 
from said corneal suction ring in a generally parallel 
and central relation to the dove tail tracks. 

6. The apparatus according to claims 1. 2. 3. 4 or 5 
wherein the suction ring includes a receiver having 
a cavity for receiving an end portion of said steering 
rod and a retainer supported by. the suction ring to 
maintain a releasable interconnected relation 
between the steering rod and the suction ring. 

7. The apparatus according to claims 1 , 2, 3. 4, 5 or 6 
wherein the suction ring includes receivers at dia- 
metrically opposite edges of said suction ring with 
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each receiver being spaced centrally between the 
dove tail tracks, each receiver including a cavity for 
selectively receiving an end portion of said steering 
rod, and a retainer supported by the suction ring for 
each receiver to maintain a releasable intercon- 5 
nected relation between the steering rod and the 
suction ring. 

8. The apparatus according to claims 1. 2, 3, 4, 5, 6 
and 7 wherein said electronically controlled actua- 10 
tor includes an electronically geared stepping motor 

for linear displacement of said steering rod at a 
speed that is controllabfy selected. 

9. An apparatus for transverse planar cutting of a cor- 15 
nea to expose a corneal surface to allow correction 

of myopia, said apparatus including: 

a corneal suction ring including a cornea 
engaging surface on a side thereof and micro- 20 
keratome dove tail guide surfaces on an oppo- 
site side, the dove tail guide surfaces being 
spaced apart, parallel and extend along oppo- 
site sides of an aperture arranged for exposing 
a portion of a cornea; 25 

a steering rod releasably secured to an outer 
wall of said suction ring; 

a microkeratome including a blade driven by a 30 
motor to execute a transverse planar cutting of 
corneal surface exposed by the corneal suction 
ring, said microkeratome having a dove tail for 
engaging and guidance by the dove tail tracks 
on the corneal suction ring; and 35 

a stepping motor connected to said steering 
rod and said microkeratome for controlling rela- 
tive movement between said corneal suction 
ring and said microkeratome. *o 
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FIG. 3 
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